The C-terminal SH3 domain of the adapter protein Grb2 binds with high affinity to sequences in Gab1 and SLP-76 which lack the SH3-typical P-x-x-P core motif.
The adapter Grb2 is an important mediator of normal cell proliferation and oncogenic signal transduction events. It consists of a central SH2 domain flanked by two SH3 domains. While the binding specificities of the Grb2 SH2 and N-terminal SH3 domain [Grb2 SH3(N)] have been studied in detail, binding properties of the Grb2 SH3(C) domain remained poorly defined. Gab1, a receptor tyrosine kinase substrate which associates with Grb2 and the c-Met receptor, was previously shown to bind Grb2 via a region which lacks a Grb2 SH3(N)-typical motif (P-x-x-P-x-R). Precipitation experiments with the domains of Grb2 show now that Gab1 can bind stably to the Grb2 SH3(C) domain. For further analyses, Gab1 mutants were generated by PCR to test in vivo residues thought to be crucial for Grb2 SH3(C) binding. The Grb2 SH3(C) binding region of Gab1 has significant homology to a region of the adapter protein SLP-76. Peptides corresponding to epitopes SLP-76, Gab1, SoS and other proteins with related sequences, as well as mutant peptides were synthesized and analysed by tryptophan-fluorescence spectrometry and by in vitro competition experiments. These experiments define a 13 amino acid sequence with the unusual consensus motif P-x-x-x-R-x-x-K-P as required for a stable binding to the SH3(C) domain of Grb2. Additional analyses point to a distinct binding specificity of the Grb2-homologous adapter protein Mona (Gads), indicating that the proteins of the Grb2 adapter family may have partially overlapping, yet distinct protein binding properties.